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The conglomeration of pipes, 
tubes and other items that appears 
on the cover of this issue of “The 
Atom” may look like something 
taken from a science fiction movie, 
but it’s not. It’s an inert gas fusion 
and combustion apparatus used by 
CMB-I in the analysis of materials 
for carbon and oxygen content 
within a few parts per million. Its 
operators are William Hutchinson 
and Donald Vance. The photo- 
graph was taken by PUB-1 Photog- 
rapher Bill Jack Rodgers. 



Working in orre c d  GMB-1’s I3luluniuiti 
assciy lal-,orutorics are Walter Wilson, 
loregrnuntl, Dalc Crnley and i\Jnney 
Koski, cincl lorrciine Sliorti. 
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analytical program to assure quality control in the 
production of fuel elements for the Fast Flux Test 
Facility (FFTF) which will be built at the AEC’s 
Hanford Works near Richland, Wash. T h e  F F T F  
is a key tool in the Atomic Energy Commission’s 
program to develop Liquid Metal Fast Breeder Re- 
actors (LMFBK) for eventual use in commercial 
electrical power systems. T h e  analytical group is 
assisting in a study of the physical and chemical 
cliaracteristics of irradiated fuel elements, and is 
providing analytical support for a program in 
which ceramic fuels are being developed. A study 
of the interaction of plutonium-238 heat source 
capsules and nuclear reactor fuels with the environ- 
ment, particularly the corrosion effects of surface 
water, is being done for the Systems for Nuclear 
Auxiliary Power (SNAP) program. Plutonium-238 
power sources, being developed for the SNAP and 
artificial heart programs are being analyzed by 
CMB-1, and the group is developing methods to 
dissolve a large variety of scrap containing pluto- 
nium and techniques for rapid analysis of these 
solutions. I n  addition to these programs, process 
solutions such as those derived from plutonium 
operations at DP site are analyzed on a regular basis 
to determine the completeness of recycle processes. 

T h e  capabilities and achievements of CMB-1 in 
the analytical field are nationally and internation- 
ally known. One of its most notable successes has 
been a joint effort with CMB-11 in establishing the 
primary chemical standard for plutonium for the 
U.S. Bureau of Standards. Plutonium metal of 
unmatched purity is made by CMB-11; it is an- 
alyzed, iveiglied accurately as 0.5-gram samples, 

for sale by the Bureau. T h e  standard is recognized 
all over the world in the nuclear field, Metz said. 

T h e  group is also well known in the analytical 
field for developinv a method for determining a 
few parts per million of carbon and oxygen in 
metals and refractory materials. “It’s done by con- 
verting the oxygen or carbon, as the case may be, 
into carbon dioxide,” Metz said. “The carbon di- 
oxide is then separated from other gases by freez- 
ing in a capillary trap, using liquid nitrogen as 
the freezing agent. T h e  frozen carbon dioxide is 
allowed to warm to room temperature and the 
volume of the gas is measured in a calibrated cap- 
illary manometer. As little as one microgram of 
carbon or oxygen can be measured with this 
method. T h e  presence of trace amounts of these 
impurities significantly affects the physical prop- 
erties of metals and alloys. Development of this 

Above, David Steinhaus adjusts the diffraction grating on 
a high resolution sPectrograPh* Upper right, Carolyn 

ples for the U.S. Bureau of Standards. Below, Ross Gard- 
ner analyzes a solution using the atomic absorption spec- 
trophotometer. 

and sealed in a protective atmosphere by CMB-1 MacDougall and Maynard Smith Prepare plutonium Sam- 

? 
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groups that dcvelop them want 1 hcsc materials 
analyred in order to belt r understand their nit-  
i t m s .  S u c h  analyses reqi re development ol an- 
a l y ~  ical rrictliods on our part becausc appropriate 
tccliniques oi instrument ation i o  do this work 
olten tinics arc noricxistcnt.” 

I he group’s responsibilities begin during the 
planning stages oi any program in which analyscs 
will be rcqixircd. ‘l’his givcs CWIII-1 a “feel” lor thc 
progrmt and some idea 01 what materials will be 
used. I hcn, while other groups arc developing thc 
spcc i d  rnatcrials required ior the program, (;MIS- 1 
works oil the tcchniqucs and instrumentation h a t  
will 1)c riccdcd lor the analyses. ‘i’hesc capabilities 
are ( ont inually upgraded (luring the course ol thc 
progr;-lm. 

In the FF‘IF program, CMB-1, with the aid o€ 
C 5, is vcspoiisiihle lor dcvcloping it statistically de- 
signecl program of analysis .which will assure qual- 
ity control in the ])reduction of lucl elements for 
ihc pi ogram’s Fast Test  Reactor ( P T K ) .  “‘t’llc Luel 
clcrncnt i s  a sintered mixccl oxide luel with a 
ixranium to pliitonium ratio 01 threc to one b y  

r ,  

eontinued an next page 
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weight,” said Metz. “We had to develop a method 
for measuring plutonium and uranium, pre- 
ferably while in the presence of each other, so that 
no possible bias would be introduced by a separa- 
tion of the two before analyses. Knowing that a 
technique we call ‘controlled potential coulo- 
metry’ might apply in this case, we developed the 
details for its application in this program. This is 
an electrometric technique in which the total cur- 
rent required to oxidize or reduce plutonium and 
uranium from one oxidation state to another is 
measured in terms of coulombs (one coulomb is 
the quantity of electricity transferred by a current 
of one ampere in one second). As it  turned out, we 
were able to analyze both plutonium and uranium 
in the presence of each other with adequate preci- 
sion. In  choosing this technique, what we did was 
draw upon our knowledge of the chemistry of 
plutonium and uranium. 

“In a Rover fuel, N division established specifi- 
cations for metallic impurities. Since there are a 
fairly large number of impurity metals, it seemed 
best to do the analytical work by ‘emission spec- 
troscopy.’ We needed to know what impurities 
were present and in what proportions. This 
method appeared to be the most logical choice.” I n  
an emission spectrograph the sample is excited by 
an electrical discharge. This causes each element 
present to emit light which is separated into speci- 
fic wavelengths by a diffraction grating. T h e  ex- 

Left, Charles Metz, CMB-1 group 
leader, mans the control panel of the 
whole element counter while George 
Matlack inserts a fuel element. Above, 
Jennie Cooper prepares a sample for 
analysis by CMB-1’s Radio-Chemistry 
section. Below, James Murphy deci- 
phers spectral lines recorded on film 
which are indicative of the elements 
contained in a material being an- 
alyzed. 

tent of separation depends on the grating’s total 
number of lines and lines per inch. T h e  lines 
usually number 15,000 to 30,000 per inch. Each 
isotope in the periodic table emits electromagnetic 
radiation having characteristic wavelengths which 
can be recorded on a photographic plate or mea- 
sured electronically. 

An apparatus called the “whole element 
counter” is used by CMB-1 to measure the amount 
of uranium-235 contained in fuel elements being 
developed for the Rover program. It incorporates 
a detector system which measures the total flux of 

4 



5 



Calvin Martell, left, and Bob Phelps analyze materials 
with one of CMB-1’s emission spectrographs. 

of electrical instruments which have applications 
in analytical chemistry has been so very exten- 
sive that a ‘4-B’ analytical chemist is of very little 
value in a research organization. I t  is emphasized 
to each prospective employee that his progress is 
dependent upon his capability to adapt to the re- 
quirements imposed by the constantly changing 
nature of the analytical responsibilities of the 
group.” 

In  contrast to the equipment used by the ‘4-B’ 
chemist a generation ago, CMB-1 analysts use the 
most modern and sensitive instrumentation found 
anywhere. In  addition to the coulometers, emis- 
sion spectrographs, gamma counters, and analyzers 
for measuring carbon and oxygen, other equip- 
ment used includes gamma ray spectrometers, 
gamma scanners, electron microprobes, atomic ab- 
sorption spectrophotometers, x-ray fluorescence 
spectrometers, automatic titrators, and various 
beta and alpha particle counters. In  the old art of 
weighing, very sensitive and accurate instruments 
are available. Balances, for example, are used that 
weigh a fraction of a microgram (there are 453 
million micrograms in a pound). These micro- 
balances must be placed on heavy concrete tables 
because they would “sense” any movement of a 
lighter table. T h e  tables are reinforced with cop- 
per because the balances are so sensitive, their 
operation would be affected by the magnetism in- 
duced by the earth’s magnetic field if steel were 
used. Under the legs of the tables are specially de- 
signed pads to absorb building vibrations which 

can also affect the performance of a balance. In  
some cases, performance can be affected by the 
heat from an operator’s body; a sheet of plastic or 
glass is placed between the operator and balance 
in these cases. 

Electron microprobes cast a collimated beam of 
electrons on a flat, polished surface, causing the 
emission of x rays characteristic of the elements in 
an area of less than 1/25,000 of an inch in diam- 
eter. This leads to identification of the elements 
present. T h e  technique is so sensitive that as little 
as 0.000000000001 of a gram of an element can be 
detected. 

An atomic absorption spectrophotometer is 
used to measure very small concentrations of ele- 
ments in solutions in the parts-per-million range. 
Light from hollow cathode tubes provide the stan- 
dard spectra of specific elements. T h e  light is 
passed through a flame into which is vaporized the 
same element in an excited state. Source of the 
excited element is a solution of the sample which 
is fed into the flame at a known rate. T h e  flame 
absorbs certain wavelengths from the element, or 
elements, in the cathode tube. T h e  amount of 
absorption depends on the concentration of the 
element in solution. 

These are but some of the ways in which the 
various elements and isotopes are identified. 
“Every element and isotope leaves its ‘thumbprint’ 
in many different ways,” said Metz. “Thumbprints 
are as individual to them as they are to human 
beings.” 

Whatever technique is used to thumbprint a 
material, cleanliness is a part of it. An unclean 
laboratory leads to contamination and can result 
in false readings in the trace analysis of materials. 
It can also have other serious consequences, such 
as being a hazard to the health of the people work- 
ing there. “The people who do the analyses in these 
laboratories are responsible for keeping them 
clean, exclusive of normal janitorial services,” 
Metz said. “They keep them as clean as operating 
rooms in a hospital.” 

Although the Chemistry and Metallurgy Re- 
search (CMR) building was designed to deal with 
the health hazards associated with handling plu- 
tonium, cleanliness is also facilitated. T h e  build- 
ing has seven wings all interconnected by a 650- 
foot-long “spinal” corridor. T h e  CMR building is 
completely air conditioned and has an elaborate 
ventilation system for each wing. Air is filtered 
and washed before it enters the laboratories and is 
filtered again before it is exhausted outside the 
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I-leleri Barker analyzes a material using tho electron 
microprobe. 
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Winston and Jean Dabney, and Alvin Van Vessem, all of Los Alarnos, greet 
Leonard Della-Moretta and his wife Nona at  the registration desk at Fuller 
Lodge. The Della-Morettas now live in Pomona, Calif. 

a train. There they boarded another 
train and werc taken to Albuquer- 
que. “The small engine had a 
cow-catcher and was towing a single 
car,” she said. “An MP got on the 
train and went to Albuquerque 
with us. When we got there wc 
werc stashed in a hotel. We decided 
to go out and get a bite to eat, but 
discovered that our doors werc be- 
ing guarded by MP’s. We got to go, 
but an R/IP went with us.” 

Ed Doty, now of Buffalo, N.Y., 
arrived by train at Lamy with eight 
other GI’s. They observed a few 
track-side buildings as they stepped 
out of the coach and then stood 
facing the engine so they could sce 
the town after the train moved 
away. He recalls the gloomy report 
of one ol his companions: “Look 
what’s on the other sidc-nothing.” 

Joseph Hirt, Alexandria, Va., re- 
members arriving in Lamy too “. . . 
which was nowhere and then I was 
taken to some other nowhere (Proj- 
ect Y).” 

Most of these people were taken 
to the site on military buscs or 
trucks, many of which were driven 
by WAC’S. Maxine Quimby, who 
attended the reunion from Port- 
land, Ore., and Miss Pierce, remem- 
ber taking many GI’s to and from 

the Project, in addition to lumber, 
groceries, furniture and anything 
else that needed to be transported 
LO and lrom Los Alamos and Santa 
Fe or Albuquerque. 

T o  cross the Rio Grande Rivcr 
on the old Otowi Bridge, Miss 
Quiniby recalls, was sometimcs as 
much an ordeal as the road up to 
the Site. “You had to make a tight 
turn onto the bridge and you 
couldn’t make it with a big truck 
unless you stopped and jockeyed it 
back and forth €or a while.” 

Whcn the GI’s arrived on the 
Hill, they weren’t always properly 
clothcd. Said Mrs. Krikorian, 
“Whcn we arrived in Los Alamos it 
was cold and all we had were our 
summer khaki uniforms. We were 
issued “CCC” slickers, V-neck, knit 
sweaters and big arbuckle overshoes 
until we were finally issued winter 
uniforms. We had size 44 slickers 
that dragged on the ground. We 
were told we couldn’t alter them to 
fit, so we turned the bottoms o€ the 
slickers back and held them in place 
with adhesive tape. The inside lin- 
ing was a white material, so it made 
kind ol a decorative hem. We folded 
the sleeves back and taped them 
thc same way.” 

After the S Site Cafeteria was 

built, Mcss Sergeant Stover put it 
into opcration around the clock. 
“We servcd five meals every 24 
hours,’ Stover said, “to civilians and 
military. A meal, regardless of 
which one, was 25 cents to 
civilians.” 

Jobs weren’t always matched with 
a person’s training as was the case 
with Rolnick, Doty and their six 
companions that had arrived to- 
gether. All of them, to the dismay 
oL Robert Dunlap of the Chemistry 
division, had college degrecs. Dun- 
lap told the group of men that the 
work they were going to do wasn’t 
‘exactly’ fitted to their backgrounds. 
Rolnick, a chemistry major, agrecd. 
“I was insulted. The job was -wash- 
ing glassware in a chemistry labora- 
tory.” Most of thc men cventually 
found work more compatable with 
their training. Bolnick ended up as 
first sergeant oE half of the SED 
forces under Sergeant Major Win- 
ston Dabney, who still lives in Los 
Alamos. Doty was placed in charge 
ol procureinent expediting and spe- 
cial warehousing. 

Scveral of the GI’s met their hus- 
bands or wives at Project Y .  Among 
them were Winston and Jean Dab- 
ney. Dabney is chairman ol the 
veteran’s reunion steering com- 
mitce and Mrs. Dabney is WAC 
detachment coordinator. They met 
on a blind date at  the PX. Arno 
and Jerry Roensch, also of Los 
Alamos met on a dance floor. Arno 
played the trumpet for the “Sad 
Sack Six” at Saturday night dances. 
Samuel and Betty Davalos, now of 
Santa Fe, worked together at Proj- 
cct Y .  Captain Davalos was in 
charge of the technical post engi- 
nccrs and Lieutenant Miller (Mrs. 
Davclos) was his administrative 
assistant. 

Not all who were assigned to 
Project Y knew of its purpose. 
Thow who were employed in tech- 
nical occupations knew more about 
thc Projcct than did those in sup- 
porting roles, although as time went 
on, many learned something about 
i t  by listening to others talk or by 
reading in the report library. 

Jay Wechsler, who still resides 
continued on page 13 
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lcirry and Edvin Buyor, Reduntb h r e h ,  
Culif., r e n e n d  their frieridsliip with 
Fd Doiy, tight, Buffalo, N.Y. 

Above, Maxine Quimby, Poriiand, 
Ore., Mr. and Mrs. Arnold Bolnick, 
bong Islard, N.Y., and Jay Wechsler, 
Lo5 Alatnos, were arnong the many 
veterans who spent much of the first 
day talking with old friends at the 
Lodge. I1 was 5olnick's first visit 1.0 10s 
Alarnos -,ince he was discharged from 
the Army 25 years ago. left, Commu- 
nity Tour Guide Charlie Mitchell, 
PUB-DO, describes changes thut havo 
taken place in 10s Alomos over the 
post quarter century. To his lcft is 
Roger Kleinschmidt and his wife Jean. 
The Kleinschmidts now live in Bartles- 
ville, Okla. Behind them is Betty Da- 
rough, Vancouver, British Columbia. 

I eft, I]. A. tloward, Jarksonville, Ha., 
shows pic:tiite!; of his family to Betty 
Welster, lbtitiac, Mich, during one 
of the bus tours. Right, €\ob Freyman 
rind his wile Marilyn, lms Alcimos, visit 
with Ralph Ctxrlislc? Smith, 10s Vegas, 
t.1.M. 



Left, a t  the barbecue, the GI's "hurry up and wait"-again. 
Above, dignitaries who took part in the program at Civic 
Auditorium, following dinner at  the high school cafeteria, 
were Robert Porton, PUB-2 group leader and GI representa- 
tive; Helen Ketola, Los Alamos, WAC representative; Norris 
Bradbury, director of the Los Alamos Scientific Laboratory; 
Lieutenant General Austin Betts, Fort Myer, Va.; H. Jack 
Blackwell, Atomic Energy Commission manager of the Los 
Alamos Area Office. Delbert Sundberg, chairman of the Los 
Alamos County Council, not shown, was offering his welcom- 
ing remarks to the veterans when this photograph was taken. 

Above, Carl Nottrott, Los Alamos, 
reaches across the table a t  the high 
school cafeteria to shake hands with 
Caswell Forrest, Columbia, S.C. Stand- 
ing at  right is Sidney Newberger, Prai- 
rie Village, Kan. Left, Mr. and Mrs. 
Gerold Tenney, Los Alamos, talk with 
Lieutenant General Betts following din- 
ner at the high school cafeteria. Betts 
was the keynote speaker a t  welcoming 
ceremonies following the dinner. Right, 
Manuel Morales and Samuel Davalos, 
both of  Santa Fe, swap stories at  the 
beer bust. 





short subjects 
Kay D. Lathrop, T-1 alternate group leader, has 

been elected chairman of the 11,000-member 
Mathematics and Computation division of the 
American Nuclear Society. 

Latlirop will assume the duties of chairman July 
1 for one year. 

T h e  division’s objectives include promoting the 
use of computing machinery in solving problems 
in the nuclear business; aiding in the dissemina- 
tion, integration and proper use of various com- 
puter programs developed for such purposes; 
encouraging the development of new computer 
programs and broadening their use in the solution 
oE problems in relation to nuclear science and 
technology. 

% 
Charles E. Holley, Jr., CMF-2 group leader, has 

been appointed to a three year term on the Execu- 
tive committee of the Southwestern and Rocky 
Mountain Division of the American Association 
for the Advancement of Science. 

Holley is a former chairman of the Division’s 
Physical Sciences Section. 

T h e  Association’s objectives are to further the 
work of scientists, to facilitate cooperation among 
them, to improve the effectiveness of science in 
the promotion of human welfare and to increase 
public understanding and appreciation of the im- 
portance and promise of the methods of science in 
human progress. 

% 
Rolf E. Peterson, Dir. Off. RADH, has been ap- 

pointed chairman of the LASL Reactor Safety 
committee, and Earl Swickard, N-6, has been 
named a new member. 

Other members are Henry Motz, P-DO, John 
Orndoff, N-2 alternate group leader, Roy Reider, 
H-3 group leader, and John Yarnell, P-2 group 
leader. 

T h e  committee reviews and either approves or 
disapproves with requested changes, the opera- 
tions and procedures employed for tlie LASL Cri- 
tical Assembly Facility, for Laboratory reactors, 
and for proposed changes in design, operation or 
procedures. 

Ann H. Beyer, D-2 reference librarian, has been 
elected president of the Rio Grande Chapter of 
the Special Libraries Association. Mrs. Beyer form- 
erly served as treasurer of the organization. 

Marilyn H. Treiman, also a reference librarian 
in D-2, was appointed editor of the Chapter’s 
bulletin. 

E4p 
Paul Wagner, CMF-13, was elected to the Board 

of Governors of the International Thermal Ex- 
pansion Symposium during business conducted at  
the Second Symposium on Thermal Expansion in 
Santa Fe recently. 

Tlragner is also a member of the Board of Gov- 
ernors for the Thermal Conductivity Conferences 
which will be held in Boston in October. 

+% 
Zevi W. Salsburg, consultant for GMX division, 

diecl recently in Livermore, California. Salsburg 
worked as a graduate student with GMX division 
during the summers of 1951 through 1953. He  
joined the staff of Rice University in 1954 and 
hecame a consultant in 1955. H e  is survived by 
his wife, Bertha, and two children, Alan and 
Linda. Nis home was in Houston, Texas. 

% 
James R. Lilienthal, CMB-7 group leader, was 

re-elected treasurer and John D. Orndoff, N-2 al- 
ternate group leader, was named a “Fellow” a t  the 
16th Annual Meeting of the American Nuclear 
Society in Los Angeles. 

Lilienthal’s activities in tlie Society have in- 
cluded chairing the Remote Systems Technology 
division, the Pub1 ications committee, and mem- 
bership on the Board of Directors, the Executive 
committee, the Nominating committee and the 
Finance committee. He  also served on the Steer- 
ing committee for the 1968 international meeting. 

Fellowship in the Society is reserved for ac- 
knowledged attainrnent in the nuclear field by not- 
able original research or invention, by technical 
leadership of substantial scope, or by outstanding 
leadership as a teacher. 

Orndoff was cited for leadership in the measure- 
ment of fission-chain parameters, for pioneering 
contributions to fast-burst reactors, and for expert 
planning and execution of Rover neutronic stud- 
ies. 

T h e  Society is a non-profit international scien- 
tific, engineering and education organization of 
more than 7,500 members. 
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Louis Koserl, MP division leader, had ear-to-ear smiles. 

McV p o t o n  l m n i  will he p d w d  lor 
tlic first iiinc. pI‘iirgrt datc lor this 
end point in tlic constrnt lion phase 
ol LRMI’li i\ luly 4, 1972. 

With thc (crcirioriiiil “Gist Iwam” 
1)ci Io1 iri,iiicc out ol tlir way, s( icw- 
tists and  tcchnic inns ol groups 
MI’ I ,  MP-2, MP-3 n i l t l  MI’ 1 have 
I ) c w i  buty inst;illing diagnostic 
ecliiipincnt ; i i id  st;irt ing ;I serics oj 
ICSLI, io inr;i$wc thr qimlity of the 
br;iin, tlctciiriinr radiation piittrrns 
a r i d  actliiiic bcttcr irntlcrrtantling 
01 tlic opciating cllariictcristics of  

,e( I ion o l  1 .A M I V  accelcr I 
ator. 

liadiar ion pattcrns intist be rnoni- 
rorccl ; tnd i11liily7ed SO t h t  1~toni-  
nwnt1,itions can bc inildc lor instal- 
lation 01  1)ioper sliirld wiills for 
piotoct i o i i  01 personnel. The  1)cain 
l iar  been turned on only at night 
iiI workrncn liilvc left tlic area. 
Othcrwiw, consiruc tiori work would 
have io bc hidtctl while the beam is 
on. Altrr  ricccss;iry 4iicltling and 
salcry bairiers are installed, test 
opci ations ci i r i  bc t oticluctcd during 
tl1c day. 

eontinued on pugc 17 



Tom Putnam, MP-1 group leader, left, 
and Bob Emigh, MP-4 assistant group 
leader anxiously checked data on first 
beam test. 

Tom Boyd, MP-2 alternate group leader, kept close watch over an oscilloscope 
screen during the 5 MeV test. The scope trace indicated how much of the beam 
was hitting target. 
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All cycs watched the instrument eon- 
sole manned by Don Swenson, MP-3 as- 
sistrttit grtriiFi Ueadcr, parfly hidden in 
righi foreground. Iiosen, scxiied next to 
~ ~ ~ e r t s o t i ,  kept particularly close watch 
folr lirst indicaiion uf beani production. 
At. left of Kosm cire 19arragh Nayle, 
alternate A4P chision leader, and Ed 
liiiapp, assistatit MP division leader. J .  
Ras!s Faulkner, MP-2, is behind Rosen. In 
lmckgrountl ale Don I-lagerman, partly 
Iiicrlclen, hW-2 group leader and assis- 
tant divisiuii leader; Paul Allison, Mf’-4; 
trrid Ed 13us11, MP-3. 

Health ttlortiiclts stood by their instru- 
r n m h  waitirug for first indicutisn that 
!he 5 MeV IIAMPF beaim was on and 
producing uiculrons in tlio targel area. 
First fatik OF tlic Alvarctz section is 
vi!*ible in i l ic ccsnter si photograph. 

A magnctir spectrometer is now 
mountcd in the beam line and a 
crew led by 13on Swensori, MI’-3 
a~,ociatc group Icaclcr, is mcasuring 
the energy spectrum of the particles 
eo determine what perccntagc o€ 
the injctted protons i s  actually 
accclcrai ed. 

Anotlier important measiucment 
underway is dctcrniination ol bcam 
cmittaiic-e, a measurc oi the quality 
of thc bcam. Qlxidity in this respcct 
rclers to how small the beam can be 
lotused and how many particles are 
rctaincd in as near p ra l l c l  paths 
to the beam crntcr linc as possible. 
Particles arc ana1y;led lor anglc or 
divcrgcncc irom thc bcam line and 
po5ition in the bcam. 1 ‘his mcasui-c- 
mcnt call be lilrcned to dctermining 
thc pellet pattern Tor a shot gun. 
In  this case the pcllcts are protons 
and it i t ,  neccssary to determine thc 
spread d thc pattcrn in threc di- 
incnsiorts 1 a ther that in a flat plane. 

Emittaiicc will thcn be compared 
with the admittancc, or thc capabil- 
ity to acccpt xcrclcratcd pal licks, 
or thc +lc-toupled cavity section. 
The duwnstrcam third scction of 
the accelcrator should be able to 
acccpt ,111 thc particler, accclcralecl 
from thc Alvarc/ section tanks, pro- 
vided that thc side-coupled cavily 
section admittancc capability is 
larger t h m  thc emittance oi the 
prcccding Alvarcz section. 

During the first tcst in lune, pcak 
current into thc AlvareL driit-tube 
tank was about onc milliampere 
(ntA). According to Bob Emigh, 
MP-1 assistant group lcader, this 
will lie biought up to 20 mR. T o  
att ;tin the design specifications lor 
the toniplcte LAhfPF linac 01 one 
mi\ avei,rgc currcni it is neccssary 
to run ;at a peak currcnt oC at lcast 
16.7 mA. rlic 750 lrcV Cockcroft- 
Walton injector which opcratetl at 
710 ltcV lor the fir51 test has now 
operaicd at  up to 840 lwV. The 
injector system has perlormed wcll 
in “over design Icvel” operations. 
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Bradbury-a resolution 
e in appreciation + + 4 l  

resolution from the regents of the University A of California was presented to Norris E. 
Bradbury, director of the Los Alamos Scientific 
Laboratory, at a special dinner recently in Los 
Alamos. 

The resolution, in appreciation of Bradbury’s 
work in directing LASL activities over the past 
25 years, was presented by University President 
Charles 1. Hitch: I t  reads: 

W H E R E A S ,  Norris Edwin Bradbury has 
chosen to relinquish the directorship of the Los 
Alamos Scientific Laboratory of the University 
o/ California on  Sept. 1, 1970, after a quarter 
century of dedicated service; and 

W H E R E A S ,  he has brought distinction to  
the University of California on whose faculty 
he has served as Professor of Physics in absentia 
since 1950; and 

W H E R E A S ,  he has encouraged a climate of 
creativity at the Laboratory, and has always af- 
firmed his belief that technology must  serve 
people and that the dignity of the individual is 
paramount; and 

W H E R E A S ,  along with carrying his h e a y  re- 
sponsibilities as Director, he has participated in 
ciriic affairs to  the benefit of his city, his state, 
and his nation, earning respect and gratitude of 
both scientists and the general public; and 

W H E R E A S ,  he has been an  eloquent spokes- 
m a n  for international understanding and peace- 
fu l  cooperation, exemplified by his testimony 
before the United States Senate in 1963 favoring 
the Nuclear Test  Ban Treaty: “I ,  myself, wi th  
considerable knowledge of nuclear things, wi th  
some knowledge of their military use, but  wi th  
only a plain citizen’s feelings about people and 
nations and hopes and fears, would prefer to  
follow the path of hope.” 

N O W ,  T H E R E F O R E ,  BE IT R E S O L V E D  
that T h e  Regents of the  University of California 
do hereby express to Norris E.  B r a d b u y  their 
deep appreciation and gratitude for his great 
contribution to  nuclear science and for his skill 
and vision in translating scientific concepts into 
reality. 

A N D  B E  I T  R E S O L V E D  that a suitably in- 
scribed copy of this resolution be  transmitted 
to h i m  as a token of T h e  Regents’ high esteem. 

Norris Bradbury is congratulated by his wife Lois after he 
received the resolution from the regents of the University 
of California. With the Bradburys is Charles Hitch, presi- 
dent of the University who presented the resolution. 
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To Receive 
AEC Citation 

Jane Hamilton Hall, former assistant director of 
the Los Alamos Scientific Laboratory has been 
selected to receive the Atomic Energy Commission 
Citation. T h e  citation and gold medal will be 
presented to her at a ceremony Oct. 6 in Los 
Alamos by Glenn T. Seaborg, chairman of the 
Atomic Energy Commission. 

T h e  citation is presented to private individuals 
and employees of AEC contractors who have made 
especially meritorious contributions to or have 
been clearly outstanding in the nuclear energy 
program. Individuals in other federal agencies or 
departments, the military forces, and in industrial, 
educational and research institutions are also eli- 
gible to receive the award. 

Mrs. Hall’s citation reads: 

For her outstanding service to the nation’s 
atomic energy program during World  W a r  I I  
at the Metallurgical Laboratory, the Hanford 
Engineer Works,  and the Los Alamos Scientific 
Laboratory; for her pioneering work in the 
weapons program at Los Alamos since 1945; 
for her significant contributions to the design 
and construction of the world‘s first fast-neutron 
reactor; for her dedicated service as secretary of 
the General Adviso y Committee, 1956-59, and 
since 1966 as the first woman member of that 
committee; and for her leadership and continu- 
ing contributions in  physics research and Eab- 
oratory management as assistant director of the 
Los Alamos Scientific Laboratory since 1958. 
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Diiriiig her years at Los Alamos, shc was a 
mernbcr 01 t11e team of scientists who designed 
and built “(Jementinc,” the world’s first fast 
rc;t( t o r ,  the iirst LO 11c lucleti with plutonium, and 
the i i n t  to ernploy a liquid-metal coolant. Rftcr 
st‘irL-iip in lC)l(i the reactor was nscd Tor last- 
ncul ron cxpci imcnts and reactor studies essential 
to thc .rvcaponF program. It w a s  dismantled in 
195.3. 

~ r s .  tiall served ;IS secretary 01 t I > c  AKC Gcn- 
era1 Atlviwry corrimittcc from 1956 until 1959. In 
l!Mi PI csident Johnson appointed hcr as thc first 
wornitii rncnibcr 01 thc corninittee. 1 leu six ycar 
teriii cxpiics in 19’72. Since 1967, she has also bccn 
a rncrnbei- ol the  Advisory corrimittce on Nuclear 
Materials Safeguards. 

In  1958 slic was a delegatc to tlic sccond inler- 
national (onleicnte on tho  peaccful uses o f  atomic 
energy i n  Gcneva, S.cvitzcrlnnd. Shc is a lcllow of 
I hc American 1% ysical Socict y. 



The Instructional Materials Center is in the middle of the Los Alamos High School building complex. 

BY THE NU. Parents and Students Rated 
the Los Alamos Schools 
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By Rarbat a Storms 

1 l o w  gooel ‘11 c Los Alanios schools? 
“(heat” i t  (Wit considerctl opinion 

01 tlic lolk who care 11ic most-- 
pircnls ol cliiltlrcri who aticnd 
tlicin-mcl or major poxtion ol the 
high sdiool st riclcnt body as wcll. 
111 lact, paretiis i l i ink enough 01 the 
clLlit1 ity 01 education tliril c-hildrcn 
aic retciving on tlic laill that a 
hrgc pcrrc.nt,tgc of ihcrrl say the 
s i  liools liavc. playcd ; t n  important 
p a ~ i  in ihc,ir de( 
or rc-maiti i n  L o 4  Ala-mo,. 

‘I’he scliool systcrn rcccivctl its 
, this  spring as ,i result 01 
ion appraisal qucstion- 

to every I m  Alarnos 
sc ltool palmi  anti a sirriilar qucs- 
I ionriairc clisiribrrrcd i o  2111 high 

cornrnittcr was lorrnctl to i n c h &  
ciglit pancut5 Mrs. Bob $1. Watt, 
c h i t  man, 1 lacry IC. l%alhntc, R/Irs. 
L m r i  j. I:iown, Mrs. Tin1 Cablwll, 
~ r s .  litlwarcl S. ~ctlcly, I>onald 1’. 
M i a  Nllllar~, Jose 1’. Quiiit;ina anel 
Peter C .  Snlgado; two ~tiiclcnts- 
lJr#ttik Giic~ara and Iktrtma Wil- 
s o l i  ; two t~acllcr :,--Stanley L. De- 
Gccr and Mi:,. A. K. Lyle; and two 
s( tiool i i (h  nirtistrators--1)r. Carioll 
and I)naii(- W. Smith. Work I q a n  
in O(tolwr with help horn I h .  
l%onald K. filootl, associatc prolcsmr 
01 litlricatioti ai the Univcrsity of  
Nrw Mrxic o, ;md in late Novcmbcr 
tXic appraiml Jorlxls wcrc sent to 

2,500 parcrtr~. A similar Ioiai was 
f~ l lr t l  out a t  scllool the Siimc dxy by 
1,080 stuclcn Is. 

Over 11ie succeeding six months, 
1 esrilts oC tlic returriccl appr;iisals 

tlic conimcnts iti them wcrc tom- 
pilcd, so1 red aiicl cornpard with 
statistical data by thc comrnittcc. 

1 be  combincd rcsults wcrc thcn 
studied, discussctl, cvaluatctl arid 111- 
timatcly coinpilcd in an inch-thick 
volumc. l~csponsccs to thc student 
qipraisal  took less t h e  and wcrc 
colnplctcxl in a scparittr volume in 
niitl-Dcc-cinhcr. l<cports havc bccti 
distriburcd to mcmbcrs 0 1  the 
school board, to each tcaclicr and 
arliriii~istr~itor and to school and 
public Mwitr  ics. 

As a result 01 tlic s t ~ ~ l e n t  appri1isal 
a n d  prcliininary t h t a  I io i i~  tlic par- 
ciil appt aisal, thc schools havr  ,rl- 
rcatly hirccl ILVO iicw guiclallcc per- 
soiltic-I ;tiit1 atl<lcd eiiginecriiig tcc Ir- 
nology to  tlic iiidu\tri;il arts cur- 
I ic ri lurn.  Supcrintcnclent (hrroll is 
stridyiiig tlir apprais~l5 and 1)lans 
10 submil a series 01 additional 
iec ornrriciitl~itions basccl on thcni for 
appiwval b y  the qc hool 1)oard. 

the Iirst pointr niadc clear 
by the cluegtioiiriaire wa4 that Los 
Alarms parents care. 

Although the l‘orni was long, 
timc-c oiisuining, occasionally clifi- 
cult to answcr, and tlic rime allotted 
lor completion was sliort, 1,416 01 
tlic 2,500 questionnaires wcrc rc- 
turned in timr to be includcd in  

W C ~ C  d a t a - p r o c ~ ~ ~ c d  i i t  UNM and 

r -  

One 

continued on next page 
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The bar graphs on this and subsequent 
pages indicate the distribution of 
answers to specific questions. The num- 
bers, one through five, under each 
graph make up the ra,ting scale. The 
number one is the highest rating and 
five is the lowest. The graph above 
shows how the parents rated “the total 
program of education which you think 
students receive. . . .‘I The graph below 
shows how the high school students 
rated how they felt “about the total 
program of education available to 
students. . . .” 

2 3 4 5 

the survey-a 57 per cent return, 
considered remarkable by statisti- 
cians. 

I n  addition to choosing num- 
bcred answers for 39 questions, 875 
parents took the time to write com- 
ments in the spaces provided and 
hundreds more were included else- 
where in the questionnaire or at- 
tached separately. 

“(We) had no trouble discerning 
that Los Alamos parents are very 
interested in the schools and what 
the schools are doing for their chil- 
dren,” thc committee reported. 

Overall, the committee concluded 
that Los Alamos parents think the 
education their children ieceive is 
ivcll above average and most par- 
ents rcgartl the Los Alarnos schools 
a5 better than other schools with 
which they are acquainted. 

On a iating scale of I (very good) 
to 5 (vcry poor) parents were asked 
to rate the total program of educa- 
tion. Responses were (1) 422; (2) 
651; (3) 253; (4) 50 and (5) 8. More 
than 125 parents expressed general 
satisfaction with the system in their 
comments. 

“Your overall grade is A-. I 
doubt that very many systems do 
better,” wiote one parcnt. “We are 
dclightetl with the constant cffort 
exhibited by administrators and tea- 
chcis to maintain the excellence ol 
our school system,” wrote another. 

But not all parents were entirely 
cnchantcd. 

“For the amount 01 inoncy spent 
and the amount and quality 01 
equipment available, it does not 
seein that the quality of education 
is as good as it should be.” 

Others criticized more specific- 
ally, indicating that the system is 
geared to the better-than-average 
student, that the standards are too 
high lor many children, that the 
average student must struggle on 
his own and the slow student is neg- 
lected. This complaint appeared 
time and again throughout the 
appraisal. 

Parents coming to the Hill from 
other New Mexico school systems 
gencrally rated Los Alamos schools 
high although thosc from schools 

outside the state were inclined to be 
slightly less generous. 

While the quality of the schools 
was an important factor in the de- 
cision of many parents to come to 
Los Alamos it was a more important 
factor to many more parents in their 
decisions to stay. To  the question 
of the school’s influence in decisions 
to remain, 1,046 parents gave 1 and 
2 (very important) responses com- 
pared with 228 who answered 3 
(average importance) and 130 who 
gave 4 or 5 (not important) re- 
sponses. 

“Although the school system did 
not bring us here, it is one of the 
things keeping us here,” wrote one 
parent. “Should have moved here 
five years sooncr,” wrote another. 

In contrast, another parent wrote, 
“We are quite disturbed about the 
educational situation in Los Alarnos 
and have considered leaving be- 
cause of it.” 

High school students tended to 
agree with tlic parents in appraising 
tlic system as a whole. Almost 80 
per cent of them rated Los Alamos 
schools as “high” or “very high” in 
coinparison with other schools with 
which they werc acquainted and an 
even greater number rated the total 
educational program in Los Alamos 
as abovc average. Like the parents, 
students who came to Los Alamos 
l’rom other Ncw Mexico schools 
werc more enthusiastic than thosc 
from out-of-state. 

The parents’ appraisal of the 
schools’ curriculum, area by area 
and school level by school level, 
agreed with their general appraisal 
O C  the program as a whole. At least 
80 per cent oC the responding par- 
rents rated the 15 curriculum areas 
in the direction of “excellent” at 
each school level and in each case 
thc high ratings exceeded the 
“average” ratings, often by a large 
margin. 

Guidance was the only curricu- 
lum area to be rated below average 
by more than 20 per cent of the 
respondents at all three school 
levels. Although most parents rated 
guidance as “average” to “excel- 
lent,” low (4 to 5 )  responses 
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2 3 4 5  

The graph above shows the distribution 
of parent’s answers to the question: 
”How would you compare the Los 
Los Alamos Schools to other schools 
with which you are acquainted?” The 
graph below indicates the high school 
students‘ response to the same 
question. 

1 2 3 4 5  
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these questions as each one depends 
upon the teacher. Regardless of how 
good the overall program is, it is the 
individual teacher who implements 
it,” was among the comments. 

The committee found parents 
want the school board to select and 
retain teachers who, in addition to 
knowing their subject, like children, 
carc about them as individuals and 
are concerned that each child learn 
the subject matter at hand. 

Most parents indicated their chil- 
dren receive sufficient individual 
attention at the elementary level 
but more than one third of the 
parents found individual attention 
at junior high “insufficient” and less 
than a third rated it “sufficient.” At 
high school, more than a third of 
the parents rated it “sufficient” but 
almost a third rated it “insuffi- 
cien t.” 

Lack of individual attention was 
one of the major complaints against 
the system’s team teaching program. 

Although half the parents gave a 
“good” to “excellent” rating to the 
program, 30 per cent of the respond- 
ents rated team teaching in the di- 
rection of “quite poor.” One hun- 
dred of 130 comments on the pro- 
gram were negative. 

Complaints about team teaching 
varied but the most frequently crit- 
ici7ed aspcct at both elementary and 
secondary levels were the large 
classes which team teaching pro- 
duces. Parents cited too much con- 
lusion, too much noise, too little 
knowledge by the teacher of what 
the individual child was doing. 

“Team teaching means more 
teachers know the child less well,” 
commented a parent. 

Students were much less enthusi- 
astic than parents about team 
teaching. Only 234 of them rated it 
“good” to “excellent” while 61 1 
gave it a “poor” to “quite poor” 
rating. 0 1  117 comment5 received 
on the subjcct, 110 wcre opposed. 

Students complained that classes 
are too large, too noisy, too undis- 
ciplined, the teachcrs are not prop- 
erly preparcd, the lectures are bor- 
ing and that they do not receive 
enough individual attention. One 
student summcd it up by writing, “It 

is too impersonal-I feel more like 
a sardine going through a factory 
than a student.” 

On the other hand, students were 
somewhat happier with modular 
scheduling as practiced at high 
school than parents were with the 
method on the whole. Some 549 
students rated modular scheduling 
“good” to “excellent;” 226 didn’t 
like it and 290 were in the middle. 

Among the parents, however, 
modular scheduling was one of the 
most controversial issues in the ap- 
praisal. 

In  modular scheduling the day is 
divided into small modules of time 
which can be used for instruction or 
lree time in various combinations. 
Each of the secondary schools uses 
a different method but all three 
scheduling systems leave the stu- 
dents with varying amounts of open 
time. It is this unscheduled time 
and its use, misuse or non-use by the 
students which causes the major 
controversy. 

“Good” to “excellent” ratings 
were given by 37 per cent, 35 per 
cent and 39 per cent of the respon- 
dents tor Cumbres, Pueblo and 
the high school, respectively, but 
“quitc poor” ratings were given by 
34 per cent at Cumbres, 49 per cent 
at Pueblo and 29 per cent a t  thc 
high school. Of 130 comments on 
scheduling, 100 were definitely 
against it. 

Rtost common complaints were 
that students have too much un- 
structured time and there is too 
much coniusion due to constantly 
changing schedules or scheduling 
conflicts. The commenting parents 
also felt thcir children need more 
supervision and should not be 
roaming around the halls and off 
the campus without the knowledge 
of school authorities. The comment 
that junior high students need morc 
direction in their work and that 
they are too immature to use un- 
structured time profitably appeared 
of ten. 

In  general, parents and students 
expressed satisfaction with the 
status quo regarding the amount 
and quality ol homework, discipline 
and recognition of student rights 



The bar grnpli at right shews thr: distributiorr of 
pat6nt’s unswwr to ihe quesiion: ” h w  do p u r  
friends yenercilly feel about the qualily of 10s 
Alurnos School prograins and crctivities?” ‘Yhe graph 
at Iur right iiidimte!; ttie dislribution of utlswers 
given by the high sclrool studmt!; to the question: 
”Generally, hciw do you think other students in the 
school robe ttie scliool and its program?” 

and Icsponsibjlitics, parcnl -sd~ool  
communication and specid wrviccs. 
1 nssion ol  tlie schools’ $ti( 

achieving thc go,tls cstablislicd by 
Ihr scliool bo,iicl brought out a widc 
vai icty of opinion, riot oiily 011 irn- 
plcmen ta t  ion 11 ut on whet I ivr 1 lic‘ 
goals thcnisclves arc drsirable. I n  

arc doiiig a good job. 
O n e  rc1;itivoly wcnk spot rrotecI by 

the apprai~iil was in thr scliools’ 
~ L I C < C S ~  in motivating (hildrcm to a 
love ol leiirriirig and a williiigncw 
to work hard. Oric third 01 tlic 
I)arcnti, lclt c , t  d e n t s  are  no^ SLI& 

cicnt ly motivated and rriotc thin 
40 pcsr (cnt  oI ihe parriit\ or hi!$ 
~cliool 4 tu  cl ci I 1 8, f cl t rrio tivil t i c m  sva5 
iniitlccluatc. 

,'Point parciit 3 also expicsstd f;r avc 
toiaccmi lhdt  tltcrc is a scliool ini- 
tiiitc(1 pressuR-c to pcr’lorni at a lcvcl 
1)eyontl that I-onktrnt with the stu- 
tlcnt’s age and  tapabilitics and  hat 
this is 1)rodu( in!; undue tenaiorx and 
cmotional sti ain. About IiaU thc 
patrnts arc satisfied with tlic prcs- 

gellcr ‘d, pilrctlts agreed tl1c 4c11oo11 

w e  placed by thc schools on tlir 
rliild~en to gootl gradrs and tlic 
ollic’r hall < I I  c evenly dividcd bc- 
tween those who iccl thcic is too 
m w h  and tliosc who Ice1 tlicrc is 
too little. 

I liis ( o m  crn is consistent with 
11ir ol t-icpc;itrtl complaint tfiiit thc 
c,rliool systcin ir; gcijrcd to high IQ, 
(ollq;e-lmuritl stuclrnts a1 the cx- 
pcnw ol t l i c  iivcragc student. Typ- 
ic al ol  tlie cornmcrits on this 
131 oMrrri: 

“ ‘ I  lie Los Alamos sclioolf have a 
vciy Gnc pfogram lor tlic talcntctl 
m d  intclligmt child, but a vcry 
Iirn i t c d  w h ~ t  ion o l  conrws lor the 
itvcragc oi- ‘helow avcragcb cliild.” 

“How can K rate a n  clxcellcrtt 
~,cliool systeiri which makes no platc 
lor thc unmotivated, It‘cs-tliaii- 
bi illiant mdcilt?” 

~oiivcrst~l y, otlicr parcrits macle 
s,ucli ( o ~ n i ~ i m t s  as, ‘‘I ice1 that INS 
Alanios scliools oflcr a superior etln- 
miion lor 111(% rncdiocrc sludcnt, but 
, I  inediot re, cven disastrous educa- 

tion for tlic supcrior student.” 
Such coninicnts and the statisti- 

r a l  responses to  many ol the qucs- 
tioiis indic arccl to tlic commitwe 
tliiit all parents, whcthcr tlieir cliil- 
drcii are academically superior, 
average, bclow avcragc or have spc- 
( i a l  handicapi, rxpcct the schools to 
continue to piovitlc thc cducation 
nnd services already existing and to 
improve, cxpand aiid adapt all pro- 
grams to iit morc closely with the 
yxcial needs of the individual 
child. Tlic schools, in the parcnts’ 
view, sliould provide thc best pas- 
siblc education lor all children of 
cvciy ability and intcrest. ‘I‘lic par- 
ents indicate consiclrrable satislac- 
tion wilh the syslcm on this score 
but can see possibilities for ini- 
provenierit, as one parent succinctly 
suinmcd it up: 

“I rcaii/e it’s vcry difficult and 
cxpcnsivc to dcvclop and opcrate a 
conipletcly ob jcct ive individually 
oricmted 5Chool systcm, ~ L I L  the sys- 
tcin should try.” % 



the technical side 

Presentation at  Seminar on Molec- 
ular Astronomy, University of Bonn 
and the Max-Planck Institute for 
Radioastronomy, Bonn, Germany, 
Feb. 13: 

"Some Relevant Processes in 
Comets and Cometary Models" by 
W. F. Huebner, T-DO (invited) 

Presentation at the Nuclear Engi- 
neering Department, University of 
Wisconsin, Madison, Feb. 26: 

"Progress Report on Ball Light- 
ning" by J. L. Tuck, P-DO (invited) 

Presentation at seminar, Physics De- 
partment and Plasma Laboratory, 
Texas Technical University, Lubbock, 
March 5: 

"Ball Lightning" by J. L. Tuck, 
P-DO (invited) 

Presentation at  the Bragg Sympo- 
siurn 1970-X-ray Analysis: Past, 
Present and Future, Royal Institute, 
London, England, April 1-3: 

"Andenosine Triphosphate-De- 
termination of the Structure by Di- 
rect Methods" by W.D.S. Mother- 
well, 0. Kennard, N. W. Isaacs, J. 
C. Coppola, D. G. Watson, D. L. 
Wampler, all of the University Chem- 
ical Laboratory, Cambridge, Eng- 
land and A. C. Larson, CMF-5 

Presentation at Conference on Ap- 
plications of Chemistry to Nuclear 
Effects, Air Force Cambridge Re- 
search Laboratories, Bedford, Mass., 
April 15-1 6: 

chemistry Problems in Analysis 
of High Altitude Nuclear Test 
Data" by H. M. Peek, J-10 

Presentation at the 51st Annual 
Geophysical Union Meeting, Wash- 
ington, D.C., April 20-24: 

"Local Time Behavior of the 
Alignment and Position of a SAR 
Arc" by N. W. Glass, J. H. Wol- 
cott, L. W. Miller, all J-16 and 
M. M. Robertson, Sandia Labora- 
tories, Albuquerque 

Presentation at Sandia Laboratories 
Physics Colloquium, Albuquerque, 
April 22: 

"Ball Lightning" by J. L. Tuck, 
P-DO (invited) 

Presentation at American Physical 
Society Meeting, Wwhington, D.C., 
April 27-30: 

"Ruthenium-106, A New De- 
formed Nucleus" by 0. Hdnsen, R. 
F. Casten, E. R. Flynn and T. J. 
Mulligan, all P-DOR, and P. Kienle, 
Technical University, Munich, Ger- 
many, and R. K. Sheline, Florida 
State University 

"One and Three Quasiparticle 
States in Tin-121" by E. R. Flynn, 0. 
Hansen, and T. Mulligan, all P-DOR 

"Investigation of 178-Hafnium 
Levels" by M. M. Minor, University 
of Maryland, R. K. Sheline, Florida 
State University, and E. T. Jurney, 
P-2 

"Propagation of Heat Pulses in 
Solid 3He" by W. C. Overton, Jr., 

"High Explosive Generator- 
Driven Plasma Guns" by J. Marshall, 
P-17 (invited) 

"Nuclear and Coulomb Pairing 
Energies in l ight  Nuclei" by R. H. 
Stokes, P-12, and G. E. Walker, 
Stanford University 

"Theoretical Interpretation of Nu- 
clear and Coulomb Pairing Energy 
Systematics in Light Nuclei" by G. 
E. Walker, Stanford University, and 
R. H. Stokes, P-12 

"High Voltage Plasma Focus De- 
velopment" by K. D. Ware, J. w. 
Mather, P. J. Bottoms, J. P. Carpen- 
ter and A. H. Williams, all P-7 

"Line Radiation Contributions in 
Plasma Focus" by P. J. Bottoms, J. 
W. Mather, J. P. Carpenter, K. D. 
Ware, and A. H. Williams, all P-7 

"Predidions Concerning Super- 
Heavy Nuclei" by J. R. Nix, T-9 
(invited) 

"Feedback Stabilization of a 

CMF-9 

High-Beta Sharp-Boundary Stellar- 
ator" by F. L. Ribe, P-15 and M. N. 
Rosenbluth, Institute for Advanced 
Study, Princeton, N.J. 

"Accurate Proton-Proton Scatter- 
ing Cross Sections at 13.6 MeV" by 
J. H. Jett, J. L. Detch, Jr., and N. 
Jarmie, all P-DOR, and R. 1, Hutson, 

"Spectra of High Energy Photons 
From Photon Bombardment of Zinc- 
64" by D. M. Drake, P-DOR, s. 1. 
Whetstone, P-9 and I. Halpern, Niels 
Bohr Institute, Copenhagen, Den- 
mark and University of Washington, 
Seattle 

"Sing le- Particle Leve Is of De- 
formed Nuclei in the Region 150 < 
A <190" by W. Ogle, P-2, S. Wahl- 
born, P-DOR, R. Piepenbring, Centre 
de Recherches Nucleaires, Stras- 
bourg, France, and S. Fredricksson, 
Royal Institute of Technology, Stock- 
holm, Sweden 

"Neutron-Alpha Particle Elastic 
Scattering Near 20 Million-Electron- 
Volts" by A. Niiler, M. Drosg, J. C. 
Hopkins, all P-DOR, and R. K. 
Walter, EG&G 

"Spontaneous Fission Isomers of 
Plutonium" by W. E. Stein, H. C. 
Britt, both P-DOR, S. C. Burnett, 
formerly P-DOR, and 9. H. Erkkila, 
P-12 

"Thickness of the Static and Mov- 
ing HE II Film" by W. E. Keller, 
CMF-9 

"Analysis of Plutonium-238 Fis- 
sion Cross Section" by T. E. Young, 
Idaho Nuclear Corporation, and 
M. G. Silbert, P-DOR 

Lu Isomers and 
the New Isotope 178Yb" by C. J. 
Orth, W. R. Daniels, Francine 0. 
Lawrence and Darleane C. Hoff- 
man, all J-11 

"A High Temperature Radiation 
Field, Fast Response Viscometer Fur- 
nace" by F. A. Guevara, M. Gold- 
blatt, 8. B. k ln tee r ,  R. M. Potter 
and W. E. Wageman, all CMF-4 

"Quantitative Non-Linearity Cor- 
rections for Differential Pressure 
Transducers" by W. E. Wageman, B. 
9. Mclnteer and F. A. Guevara, all 

"An Experiment to Measure the 
Off-Shell Pion Plus Omega Meson 

MP-DOT 

"Decay of the 

CMF-4 
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Yields Pion Plu; Pion Scaiteriiig" by 
Fu mi yo (Jch iyamtr-Ca nip bel I, 

Presentation at the National Center 
for Radinlogical Idealth, Rockvillo, 
Md., April 28:  

I'roteciiori" by 1.1. F. Schultc, 1-1.5 

Presentation at  the American Nit-. 
clear Society'*; W u  tiona I To pica I 
Meeting on Aerospmo Nuclear Ap-, 
plications, Huntsville, Ala., April 28- 
30: 

"-Thermionic Renciors" by G, M. 
Grover, N-5 

"Watch Ouf fo r  list Tree!'' by 
tZ. C. Schreiber, Dir. Off. 

"Nuclear Electromagnetic f'ropul- 
sion" by 'r. F. Slratlon, N-5 (invited) 

"Ad va n ced IN i K: lea r Koc kc t Tccli - 
nology" by W. I.. Kirk, N-DO 

"I'roi cc:t ion (30 ides for Co m k)i ned 
Space atid Nuchar 1kidiation Ex-  
posut-e" by W. t-I. I-anghatn, 11.4 
(invited) 

Presentation ai Colloquium, Univer.- 
sity of Cciliforriia, Sari Biego, April 
29: 

"1.05 Alatnos Meson Faciory. Cori- 
strucf'ion Progi elis and I'uiurc Ap- 
plicaiions to l'ariicle Physics, Nu.. 
clerrr SI tIJd ure, Nuclear Chemistry, 
and (:ancer 'Therapy" by 1:). I:. 
Nagle, MP-[)C> (invited) 

Presentation ai  Joint Meeting of the 
Division of Higli I h r g y  Astrophysics 
of thc! Amcricirn Astrophysical S o -  
ciety and Division of: Cosmic Physics 
of the Ainericari Physical Society, 
Washingion, D. C. April 2%Mciy 'I: 

"I'owcr Spectrum of 3C 273 I'Iuc- 
tuuiions" by 14. J. l'errell, P-IIOP, 
und K. 1-1. Olscn, J-15 

Presentation (it the Somi-Arinucd 
AEC: Computer Information Meet- 
ing, Washington, D. C., April 30- 

"Computers wrid Weqpoiis Dc- 
velopment" by R. B. Lazarus, (::-DO 

Presentation (it a joint seminar, 
Carnegie,-Mellcm IJniversity anel the 
University of Pittsburg, Pa., May 1: 
''On the Discrepancy Betweeri 

SoR Pion Prtdictions and Experi.. 

"Ai r Sa mlp I i I 1 ~ 1  a r i d  Resp i IKI to ry 

May 1: 

nieril in Pion I'roduclion in Nuclcon- 
I\luclc:oin Cdlisions" by R. I<. Silbar, 
-1-9 and M. F. Schillaci, MI1-DO 
Presentation at seminar, Cornell 
Univorsity, Ithaca, N.Y., May 1 : 

"Low Temperature Nucloar Phys- 
ics" by J. R. Sitos, CMF-9 

I~resentatior~ at seminar a i  Univer- 
si;y of: Minnosnta, Minneapolis, May 
'1 : 

"Solid Sit:itc, Nuclear Structure, 
and Symmctry Studies Using 
Aligricd Nuclei" by W. A. Stcycrt, 
CMI' 9 

Presentatioti at the Physics Depart- 
ment, Florirh State University, 
'Ttrllahusseo, May ' I :  

"I-iticrgy I c:voIs o l  Non-!;phericul 
Nuclei in the Kurt-Ftrrth Region" by 
S. Wahlborii, P-DOR 

Presentation tit the 72nd Annual 
Meeting 04 khc: Nuclear Division of 
the American Ceramics Society, 
Philadelphia, ki., May 2-7: 

"C:licrracic?l.i7twtiori of C:ommercial 
Carbide I'owdors l o r  Nuclear Ap- 
plic:uiions" k)y R. E. Riley trnd J .  E. 
Mugnuson, kmlh CMB-6 and '1.. G. 
Gregory, GMX-. 1 

"Sirain Lflccts and Spulling in 
Alphn-t;ombcrrcled 1-h02" by 1:. W. 
Clintwrd, JI-., 13. L. Doughs  and 
C. C. Land, all CMF-.5 

Presentrrtion tit Argonne National 
Ldmratory, C3iicago, Ill., May 4-5: 

"Rocen t I:)c:!vc lo p ments in N 11 mer i I 
c(rI Transport Theory" by 13. G. 
Carlson, T.1 (invited) 

Prcsonttrtion at  the Association for 
Computing Mrrchinery Symposium 
on 'I'heory of Computing, North- 
liomptun, Mass., May 4-15 

"A ResuII o n  thc Relationship Be- 
twoen Simple Precedencc Lan- 
gucryes and keducing Trarisiiion 
Languages" by J. B. Morris, Jr., 
c-7 
Prewmtation at  seminar at Corisiglio 
Nazioncrle Delle Ricerche, Univer- 
sity of I<ome, Italy, May 5: 

"Observrrtiorts anti Theoretical 
Models of i l io Solcrr Wind" by A. J. 
Huntlhausori, T.12 (invited) 

Prcwmtatiorrl at Eastern Area Re- 
semrch arrcl Development Safety 

Symposium, Cambridge, Mass., 
May 5: 

"Cryogenic Sa leiy Fundamentals" 
by R. Reider, H-3 

Presentation at the Biotnetric Sec- 
tion of the Joint Statistical Meeting, 
University of North Carolina, 
Chapel Hill, May 5-7: 
"A Two Sample Test of Coefii- 

cients of Variation and of Means 
Assuming Iiomogeneous Coeficients 
of Variation" by R. K. ILohrding, C-5 
Presenttrtion at seminar at  European 
Space Research Institute, Frascutti, 
Italy, May 6: 

"Solar Wind Chemical Composi- 
tion" by A. J. Hundhausen, T-12 
(invited) 
Presenttrtion at Sandia Corporation 
Seminar, Albuquerque, May 6: 

"Combined Space and Nuclear 
Radiation Effecis" by W. H, Lang- 
ham, H.-4 (invited) 

Presentrrtion at Spring Meeting of 
the American Society of Civil En- 
gineers, New Mexico Section, 10s 
Alamos, May 7-9: 

"Construction of LAMPF Facilities 
or !he Challenge of Housing an In- 
vention" by P. D. Edwards, MP-5 
(invited) 

"Stress Problems in Nuclear Struc- 
tures" by K. I. Brasier, ENG-DO 

"Computcr Aided Structural An- 
alysis" by 1. H. Baker, ENG-DO 

Presentation at the Fourth Interna- 
tional Conference on Beam Science 
and Technology, Electrochemical 
Society, Los Angeles, Calif., May 
10-15: 

"The Relationship of Beam Para- 
meters to Weld Geometry in Elec- 
tron Beam Welds" by D. J .  Sand- 
sirom, CMB-6 (invited) 
Presentation at  seminar at  National 
Institutes of Health, Bethesda, Mary- 
land, May 1 1: 

"Potential Clinical Applicalions of 
Carbon-13" by C. T. Gregg, H-4 
and N. A. Matwiyoff, CMF-4. (in- 
vited) 

Presentation at the Spring Meeting 
of the Rio Grande Chapter of the 
Association for Computing Machin- 
ery, Scottsdule, Ariz., May 1 1 : 

continued on next puge 
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"MUX-A Simple Approach to 
On-Line Computing" by R. D. 
Christman, C-2 

"A New Technique for Solving 
Convo I ution-Type Integra I Equations 
by Use of the Fast Fourier Trans- 
form" by 8. R. Hunt, C-5 
Presentation a t  the Annual Ameri- 
can Industrial Hygiene Association 
Meeting, Detroit, Mich., May 11 -1 5: 

"Comparison of Filter Media 
Against Liquid and Solid Test Aero- 
sols'' by R. G. Stafford and H. J. 
Ettinger, both H-5 

"Calibration of a Cyclone Two 
Stage Air Sampler" by H. J. Ettin- 
ger and G. W. Royer, both H-5 
Presentation at  International Sym- 
posium on Solar-Terrestrial Physics 
1970, Leningrad, USSR, May 11-  
20: 

"Composition and Dynamics of 
the Solar Wind Plasma" by A. J. 
Hundhausen, T- 12 (invited) 

"Plasma Sheet Variations During 
Magnetospheric Substorms" by E. 
W. Hones, Jr., S. Singer and S. J. 
Bame, all P-4 

Presentation a t  the Spring Meeting 
of the American Institute of Metal- 
lurgical Engineers, Las Vegas, Nev., 
May 12: 

"Yield Surfaces in Prestrained 
Aluminum and Copper" by S. S. 
Hecker, CMF-5 

Presentation at  seminar, University 
of Virginia, Charlottesville, May 13: 

"The Inner Region of the Come- 
tary Coma" by W. F. Huebner, 

Presentation a t  the National Sym- 
posium on High-Temperature Plas- 
ma Diagnostics, Sukhumi, USSR, 
May 13-21: 

"Laser Interferometry: (A) Holo- 
graphic and (B) Coupled-Cavity" by 
F. C. Jahoda, P-15 (invited) 

Presentation a t  colloquium, Purdue 
University, Lafayette, Ind., May 13, 
and a t  colloquium, University o f  
Illinois, Urbana, May 14: 

"Production of Pions From 750- 
MeV Protons on Nuclei" by D. E. 
Nagle, MP-DO 
Presentation a t  the 1970 Spring 
Meeting of  the Acoustic Emission 

T-DO 

Working Group, Las Vegas, Nev., 
May 14-15: 

"The Acoustic Emission Behaviour 
Resulting From the Martensitic Phase 
Change in the Gold-Cadmium Sys- 
tem" by T. H. Feiertag, and D. R. 
Schuyler, both GMX-1 
Presentation at  Conference on Com- 
putational Methods in Band Theory, 
IBM Watson Research Center, York- 
town Heights, N.Y., May 14-15: 

"Crystal Potentials Used in Energy 
Band Theory'' by E. C. Snow and 
A. M. Boring, both CMF-5 

"A Potential Function for Band 
Structure Calculations" by D. A. 
Liberman, T-4 

"Calculations of Energy Gradients 
From the APW Determinant" by J. 
H. Wood, CMF-5 

Presentation at  the 84th Annual 
Meeting of the New Mexico Medical 
Society, Santa Fe, May 15: 

"The Los Alamos Meson Physics 
Facility and the Physical Properties 
of Negative Pions" by L. Rosen, 
MP-DO (invited) 

Presentation a t  Meeting of the Soci- 
ety of Industrial Photographers, 
Albuquerque, N.M., May 15: 

T o l o r  Motion Pictures by Com- 
puters" by D. 0. Dickman, C-4 
Presentation at  Air Force Materials 
Symposium-1 970, Miami Beach, 
Fla., May 18-22: 

"Materials Properties and Equa- 
tion of State" by J. W. Taylor, 
GMX-6 

Presentation at  Mathematics Collo- 
quium, University of New Mexico, 
Albuquerque, May 19: 

"On Secondary Bifurcation of 
Eigensolution Branches with Ham- 
merstein's Operator'' by G. H. Pim- 
bley, Jr., T-8 
Presentation at  Third International 
Conference on Magnet Technology, 
Hamburg, Germany, May 19-22: 

"A Superconducting Quadrupole 
Doublet for LAMPF Secondary Beam 
Lines" by W. V. Hassenzahl, MP-6 
and H. L. Laquer, J. K. Novak, J. 
D. Rogers and R. W. Stokes, all 
CMF-9 

"Effects of an Intense Flux of Fast 

and Slow Neutrons on the Magnetic 
Properties of Steel" by H. Vogel, 
MP-6 

"Perturbations from Steel Environ- 
ment Close to a C-Magnet" by H. 
Vogel, MP-6 

"Radiation Damage in Nb-Ti Su- 
pekonducting Wires" by W. V. Has- 
senzahl, MP-6 and J. D. Rogers, H. 
L. Laquer and W. C. Armstrong, all 

Presentation at  Colloquium on 
Dense Plasma Focus and Other Re- 
lated Subjects, Auburn University, 
Auburn, Ala., May 22: 

"Dense Plasma Focus" by J. W. 
Mather, P-7 (invited) 

Presentation at  Joint American 
Chemical Society-Chemical Institute 
of Canada Meeting, Toronto, Can- 
ada, May 24-29: 

"Carbon-1 3 NMR Studies of Sub- 
stituted Amino-Acid and Ethylene- 
diamine Complexes of Nickel(l1)" 
by N. A. Matwiyoff, CMF-4 

Presentation at Stanford University, 
May 25, and a t  the University of 
California, Los Angeles, May 26: 

"Finite Difference Methods in the 
Numerical Solution of the Transport 
Equation" by K. D. Lathrop, T-1 

Presentation at  seminar, Wayne 
State University, Detroit, Mich., 
May 25: 

"Carbon-13 NMR Studies'' by N. 
Matwiyoff, CMF-4 (invited) 

Presentation a t  seminar at  the loffe 
Physico-Technical Institute, Lenin- 
grad, USSR, May 25: 

"Plasma Physics at Los Alamos" 
by F. C. Jahoda, P- 15 

Presentation a t  Symposium on Prog- 
ress in Gas Dynamic Research 
Methods, Syracuse University, N.Y., 
May 25-26: 

"Pulse Laser Holographic Inter- 
ferometry" by F. C. Jahoda, P-15 
(presented by R. E. Siemon, P-15, 
for Jahoda) 

Presentation a t  1 l t h  Annual Meet- 
ing of the Institute of Nuclear Ma- 
terials Management, Gatlinburg, 
Tenn., May 25-27: 

"Neutron Interrogation Techniques 
for Fissionable Material Assay" by 

CMF-9 
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Presentation at the Second Thermal 
Expansion Symposium, Santa Fe, 
N.M., June 10-1 2: 

”The Thermal Expansion of Ex- 
truded Graphite-ZrC Carbide Com- 
posites” by L. R. Cowder, and L. L. 
Lyon, both N-1 and R. W. Zocher, 
Oak Ridge National Laboratory 
and J. F. Kerrisk, CMB-1 1 

”Thermal Expansion and Phase 
Equilibria of the Carbon Saturated 
Plutonium Carbides” by J. L. Green 
and J. A. Leary, both CMB-11 

“The Role of Thermal Expansion 
Measurements in the Experimental 
Graphite Program“ by P. Wagner, 

“A Note on the Stress Depen- 
dence of the Thermal Expansion 
Coefficient” by A. E. Carden, Uni- 
versity of Alabama, Tuscaloosa and 
J. C. Rowley, N-7 

“Anisotropic Thermal Expansion 
of Refractory Carbides by High 
Temperature Neutron Diffraction” 
by A. L. Bowmtan and N. H. Kri- 
korian, both CMB-3 and G. P. 
Arnold, P-2 

Presentation at 1970 Heat Transfer 
and Fluid Mechanics Institute, Naval 
Postgraduate School, Monterey, 
Calif., June 10-12: 

”The Calculation of Steady Tur- 
bulent Flows in Two Dimensions“ by 
S. E. Ziemniak, formerly N-7 

Presentation at Meeting on Low 
Energy X and Gamma Ray Sources 
and Applications, Boston, Mass., 
June 10-12: 

”An Energy-Flux Meter for 1 to 
10 A X Rays“ by J. H. McCrary, 
EG&G, Inc., Las Vegas, and P. B. 
Lyons and J. A. Baran, both J-14 

Presentation to Research and De- 
velopment Section, Rocky Flats Di- 
vision, Dow Chemical Company, 
Golden, Colo., June 12: 

“Some Chemical Research in Pro- 
gress at Los Alamos” by C. E. 
Holley, Jr., CMF-2 (invited) 

Presentation at the Department of 
Agricultural Chemistry, Oregon 
State University, Corvallis, June 12: 

”The LASL Hippies-A Progress 
Report“ by C. T. Gregg, H-4 (in- 
vited) 

CMF- 13 

1 years ago in 10s alamos 
~~ ~ ~~ 

Culled from the July-August, 1950, files of the Los Alamos News by Robert Porton 

Hold on to Your Pass 
T h e  loss of one’s pass is punishable by being yanked off to a lecture 
and movie on “security.” Upon the loss of a pass a second time, one 
must hear the lecture again. Judging from the facial expressions of 
victims, they seem to be making mental resolutions to have the 
darned thing taped on their person. 

Emergency Plans are being Up-Dated 
Up-dated plans for handling emergencies, disasters and civil defense 
in this community will be ready for practice tests in the near future. 
T h e  Emergency and Disaster committee, headed by J. R. Maddy, 
AEC director of safety and fire protection, has been formed. A master 
plan has been prepared which reorganizes the Central and Field Con- 
trol groups and outlines emergency activities for the Laboratory, Zia, 
hospital, schools, police and fire departments. 

People Speculate on “Open City” 
T h e  Atomic Energy Commission’s decision to pull the government 
out of the municipal affairs of Los Alamos, Hanford, Washington and 
Oak Ridge, Tennessee, and possibly selling residential and business 
properties to private citizens, is the “talk of the town.” Speculation 
is high among residents and concessionaires about the possible influx 
of curiosity seekers and competitive businesses when Los Alamos be- 
comes an “open city.” It  is thought that such a move will not take place 
for at  least several years. However, when that time comes, it would 
mean that the Hill’s 10,800 people would be living in a “normal” 
American city. 

Laboratory Sets New Safety Record 
Los Alamos Scientific Laboratory employees have set a new safety 
record by working more than a million man hours without a single 
disabling industrial injury. This record, extending over 75 days, 
covers the longest period in the Laboratory’s history that no  accidents 
have been incurred. 

Bradbury Named Physics Professor 
T h e  University of California has announced the appointment of 

Norris E. Bradbury as a professor of physics. Bradbury has been di- 
rector of Los Alamos Scientific Laboratory since 1945. 
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ic:etiriq in .Itivic ut the 10s A.lciiiios Scieiitific Lriborotory.  low- 
; I.irogmi-ii IC) irrvesiignic triiri dcvelop pccrceful uses for iiucleur 
iiiiig cj report to the cniniiiittec is Brigridicr Genet-cil K. E. Fields 

(mt i td ) )  of tlisi- Atlatitic-Pcrc Intc?ruc:cciriic Canal Study Commission, f o u r t h  
h i l i  right CJI~I (CII. :;iilc uf trrk 'To h is  right are cun'iiiiitioc mcinhors Dr. Louis 
1-1. t l ~ ~ i ~ - i ~ . ~ c l i i i ~ ~ l i t i  uf i l ie k l i o o l  of hkdicii ie rrnd Clciiiistry, Univcrsity of Rochestw, 
bI . Y ~ ;  'Nil I GI rcl Hfri sc I.) t i l ,  p rcsitrit! t i  t- of Oct:ci i I SI: ie I t cc  CI nd Fii y i 11 cer i ng , I tic . , Lo t i  g 
kccicii, Calif.; rltid Willlirrd t'. Libby of the Uiiivct-siiy of Ccilifortiici's Cticinistry 

rttneiil, Ltrj  / \ r i g o l c s ,  Culii.; l o  fields' left art' Lar l  K. Gertxr ,  rissistunt 
t w y  uf: tlrr: coiiitiiiilec, Wcisliiiigtori, D.C.; Joliti S. ~<clly, coiiimittee sccretary, 

'V4r.d I i ng tori, C; and SpcdTo rrt G . %iq I i sh,  cu nmi t i  ct c l  ic i  ir tiin 11. 0 t i  tl ic ne c1 r 
si& oiF ihc toblc, Iroin left. io tight, arc: I.icuieniriit G.-nctcil Alfred D. Stcirbird, 
Set i ti nc I Systu I I I  I I io i ici g I: I_, A r I i ri g to t i ,  Vu .; 1 i e LI te 11 cr i it Ge ti E r u I J CI nits H , Duo I i t t I C  
(re i.irL: I:!),, Lo s h. t icj I: I cs, Ca I if. ; Uo I in Id 1-1. Mc L o  u $1 h I i 11 .. ch ci i r i i ic i  I i of the I JOCI rd, 
J itrtrii:stc~lte Miriitig COJII~~III~, :iicrit Fraiicisco, Calif.; Dr. Paul B. Sears, LUS Milpcis, 
.l'ciw,, 1.I.M.; L k .  Phillip C fluiledcjt:, ri prirtiicr in Miicst!r, kutlcdcje, Wetitworth & 
.hditi:mi, New York Ciiy; nnr.1 Hymer I.. Ft-ir~dt;Il, Westerii Reserve University, 
C: I ~ W : I C I  Id, Ohio, 



Film Star Kirk Douglas and his son 
Peter recently toured Sherwood facil- 
ities, the Health Research Laboratory 
and the Science Museum and Exhibit 
Hall at  the Los Alamos Scientific La- 
boratory. They were accompanied by 
Mr. and Mrs. Ralph Cooper of Los 
Alamos. Mrs. Cooper is at  left in this 
photograph. Carl Cuntz, PUB-2, right, 
shows Douglas and his son through the 
Science Museum and Exhibit Hall. 


